Pharmacokinetics, metabolism, excretion and plasma protein binding of 14C-levofloxacin after a single oral administration in the Rhesus monkey.
Levofloxacin's metabolism, excretion, and in vitro plasma protein binding, together with its pharmacokinetics, were studied in the Rhesus monkey in support of an anthrax efficacy study in this species. Three males and three female Rhesus monkeys were dosed with a single oral dose of 14C-levofloxacin at 15 mg kg-1 (2 MBq kg-1). Following dose administration, blood samples were collected up to 48 h post-dose, and urine and faeces were quantitatively collected up to 168 h post-dose. Blood, plasma, urine, and faeces were analysed for total radioactivity. Metabolite profiling and identification was performed using radio-high-performance liquid chromatography (HPLC) and liquid chromatography coupled with tandem mass spectrometry detection (LC-MS/MS). Additionally, the plasma protein binding of levofloxacin was determined in vitro by means of equilibrium dialysis. Peak plasma levels of total radioactivity and levofloxacin were rapidly reached after oral administration with a total radioactivity blood: plasma ratio close to unity. The elimination half-life of levofloxacin was estimated at about 2 h. Total radioactivity was mainly excreted in urine (about 57-86% of the dose) with faecal excretion accounting for only a minor fraction of the total amount of excreted radioactivity (about 7.4-14.7%). In the plasma, the majority of total radioactivity was accounted for by levofloxacin. In addition, two minor metabolites, i.e. levofloxacin n-oxide and presumably a glucuronide conjugate of levofloxacin, were detected. In the urine, five components were found, with levofloxacin being the major component. Minor metabolites included desmethyl levofloxacin, levofloxacin n-oxide, and a glucuronide conjugate of levofloxacin. In the faeces, the major analyte was a polar metabolite, tentatively identified as a levofloxacin glucuronide. The in vitro plasma protein binding was low (on average 11.2%) and independent of concentration (1.0-10.0 microg ml-1). No sex differences were noted in any of the investigations. The present data indicated that the metabolism and excretion pattern, and also the in vitro plasma protein binding of levofloxacin in the Rhesus monkey, were comparable with those previously reported in man, hereby supporting the use of this animal species in the efficacy evaluation of levofloxacin against inhalation anthrax. The shorter half-life of levofloxacin in the Rhesus monkey relative to man (2 versus 7 h) prompted the development of an alternative dosing strategy for use in the efficacy study.